Role of p38 mitogen-activated protein kinases in cardioprotection of morphine preconditioning.
p38 mitogen-activated protein kinases (MAPK) in ischemic preconditioning (IPC) may be essential to cardioprotection. We assessed whether protective effect of morphine-induced preconditioning (MPC) on myocardial ischemia and reperfusion injury in rat hearts involved p38 MAPK activation. Male Spargue-Dawley rats (weighing 300-350 g) were randomly assigned to 1 of the following 8 groups: control (CON, saline vehicle, n=9), SB 203580 (SB, a p38 MAPK inhibitor, n=6), MPC (n=6), IPC (n=9), SB+MPC, SB+IPC, MPC+SB, and IPC+SB (n=6). Infarct sizes (IS), a percentage of the area at risk (AAR), were determined by triphenyltetrazolium (TTC) staining. Tissue samples were processed from the entire AAR of left ventricle for the determination of p38 MAPK protein expression (5 hearts/group). The bands representing the proteins were visualized using an enhanced chemiluminescence detection system. The IS/AAR was significantly reduced by IPC (12.9+/-1.6)% or MPC (25.3+/-2.9)% compared to the control (52.7+/-5.5)%. SB 203580 administered prior to preconditioning abolished the effect of IPC (SB+IPC: (43.8+/-2.6)%, P>0.05 vs CON, P<0.01 vs IPC), but not MPC (SB+MPC: (30.7+/-0.9)%, P<0.01 vs CON, P>0.05 vs MPC). Treatment with SB 203580 prior to sustained ischemia diminished the protective effect of both MPC (MPC+SB: (42.4+/-2.9)%, P>0.05 vs CON) and IPC (IPC+SB: (52.0+/-2.5)%, P>0.05 vs CON) on IS/AAR. In the IPC group, phospho-p38 MAPK protein increased significantly within 5 minutes into ischemia and remained elevated at 30 minutes into reperfusion, while phospho-p38 MAPK protein in the MPC group only increased significantly at 30 minutes into reperfusion. The activation of p38 MAPK just acts as a mediator of MPC, whereas it acts as both a trigger and a mediator in IPC.